Let G = (V, E) be a graph where V be the vertex set and E be the edge set of G. The degree deg(v) of v is the number of edges of G incident with v. The length of a shortest path in a graph G is a distance 
Among degree based topological indices, atom bond connectivity index of vital importance and introduced by Estrada et al. 11 and is defined as
where d u is the degree of vertex u.
One of the important degree based topological index is the first Zagreb index. It was introduced in 1972 by 17 . Later on, second Zagreb index is introduced by 16 . Both first and second Zagreb index is formulated as
A well known topological index fourth version of atom bond connectivity index ABC 4 of a graph G is introduced by Ghorbhani et al. 14 and is defined as
The geometric arithmetic index GA of a graph G is introduced by Vukičević et al. 30 and is defined as
Another well known topological descriptor fifth version of geometric arithmetic index GA 5 of a graph G is introduced by Graovoc et al. 15 and is defined as
Main results
In this section, additive topological indices mainly atom bond connectivity index, geometric arithmetic index, fourth atom bond connectivity index ABC 4 , fifth geometric arithmetic index GA 5 , first and second Zagreb index of carbon graphite and crystal structure cubic carbon are computed. Also, we compute general Randić index for α = {1, −1,
Moreover, closed formulas are derived which are helpful for the study analysis of properties of molecular structures of CG(m, n) and CCC(n). Graphite is an allotrope of carbon. The chemical graph of carbon graphite CG(m, n) consist of a hexagon shapes. The structure of carbon graphite consists of hexagons in the form of layers one after the other and between these layers there is a weak bond. The molecular graph of carbon graphite CG(m, n) for t-levels is depicted in Fig. 1 . The cardinality of vertices and edges in CG(m, n) are 2t(mn + m + n) and 4mnt + 3mt + 2nt − mn − m − t respectively. A single layer in carbon graphite depicts the graphene layer.
Carbon Graphite
Carbon graphite consists of multiple layers of graphene. The t is the levels that depicts graphene layers in carbon graphite, m is the number of rows and n is the number of columns in each layer with m is taken as n copies of hexagons in a row and n is taken as m copies of hexagons in column. In Fig. 2 , the levels of carbon graphite is t = 3, m = 3 and n = 4, where m = 3 is taken as n = 4 copies of hexagons in a row in each level t = 3 and n = 4 is taken as m = 3 copies of hexagons in column in each level.
In CG(m, n), the 2 degree vertices are 2(nt + m + 1), the 3 degree vertices are 2mn + 2mt − 2m + 2t Table 1 shows such an edge partition of CG(m, n) for m, n > 1 and t ≥ 3. 
6mn + 6mt − 14m − 4n − 6t + 12 (4, 4) (4mn − 3m − 2n + 1)t − 7mn + 5m + 4n − 2 Table 1 : Edge partition of CG(m, n) based on degree sum of end vertices of each edge.
In the coming theorem, we compute atom bond connectivity index of CG(m, n). Theorem 2.1. Consider the graph of carbon graphite CG(m, n) with m, n > 1 and t ≥ 3, then its atom bond connectivity index is equal to
Proof. Let G ∼ = CG(m, n) be a graph of carbon graphite. The edge partition of CG(m, n) based on degrees of end vertices of each edge with their frequencies is given in Table 1 . The atom bond connectivity index can be calculated by using Table 1 in the following equation.
After an easy calculation, we get
In the next theorem, we compute Randić index R α (G) of carbon graphite CG(m, n).
Theorem 2.2. Consider the graph of carbon graphite CG(m, n) with m, n > 1 and t ≥ 3, then its general Randić index is equal to
Proof. Let G ∼ = CG(m, n) be a graph of carbon graphite. The above result can be proved by using Table   1 in the following computation. The general Randić index for α = 1.
For α = −1, the formula of Randić index takes the following form. For α = − 1 2 , the formula of Randić index takes the following form.
For α = 1 2 , the formula of Randić index takes the following form.
A close formula of geometric arithmetic index GA of CG(m, n) is computed in the following theorem.
Theorem 2.3. Consider the graph of carbon graphite CG(m, n), for m, n > 1 and t ≥ 3, then its geometric arithmetic index is equal to
Proof. Let G ∼ = CG(m, n) be a graph of carbon graphite. The above result can be proved by using Table   1 in the following computation. The geometric arithmetic index is computed as below:
In the next theorem, we compute first and second Zagreb index of CG(m, n).
Theorem 2.4. Consider the graph G ∼ = CG(m, n), for m, n > 1, then its first and second Zagreb index is equal to
Proof. Let G ∼ = CG(m, n) be a graph of carbon graphite. The above result can be proved by using Table   1 in the following computation. The first Zagreb index is computed as below:
The second Zagreb index is computed as below:
The Table 2 shows the edge partition based on the degree sum of end vertices of each edge. We compute fourth atom bond connectivity index and fifth geometric arithmetic index by using Table 2 .
(S u , S v ) Number of edges (S u
4(n − 2) Table 2 : Edge partition of CG(m, n) based on degree sum of end vertices of each edge.
A close formula of fourth atom bond connectivity index ABC 4 of CG(m, n) is computed in the following theorem.
Theorem 2.5. Consider the graph of carbon graphite CG(m, n) with m, n > 2 and t ≥ 3, then its fourth atom bond connectivity index is equal to 
Proof. Let G ∼ = CG(m, n) be a graph of carbon graphite. The above result can be proved by using Table   2 in the following computation. The fourth atom bond connectivity index is computed as below: After an easy calculation, we get 
The fifth geometric arithmetic index GA 5 of CG(m, n) is computed in the following theorem.
Theorem 2.6. Consider the graph of carbon graphite CG(m, n) with m, n > 2 and t ≥ 3, then its fifth geometric arithmetic index is equal to Proof. Let G ∼ = CG(m, n) be a graph of carbon graphite. The above result can be proved by using Table   2 in the following computation. The fifth geometric arithmetic index is computed as below:
After an easy calculation, we get 
Crystal Structure Cubic Carbon
The structure of crystal cubic carbon consist of cubes. The molecular graph of crystal cubic carbon CCC(n) for first level is depicted in Fig. 3 . For second level, the cube is constructed at every end vertex of first level. The second level of CCC(n) is depicted in Fig. 4 . Similarly, continuing this procedure to get the next level and so on. The cardinality of vertices and edges in CCC(n) are given below respectively. The Table 3 shows such an edge partition of CCC(n) with n > 2. Table 3 : Edge partition of CCC(n) based on degrees of end vertices of each edge.
In the coming theorem, we compute atom bond connectivity index of CCC(n).
Theorem 2.1. Consider the graph of crystal cubic carbon CCC(n) with n > 2, then its atom bond connectivity index is equal to
Proof. Let G ∼ = CCC(n) be a graph of crystal cubic carbon. The edge partition of CCC(n) based on degrees of end vertices of each edge with their frequencies is given in Table 3 . The atom bond connectivity index can be calculated by using Table 3 . in the following equation.
D r a f t Theorem 2.2. Consider the graph of crystal cubic carbon CCC(n) with n > 2, then its general Randić index is equal to
Proof. Let G ∼ = CCC(n) be a graph of crystal cubic carbon. The above result can be proved by using Table 3 in the following computation. The general Randić index for α = 1.
For α = −1, the formula of Randić index takes the following form.
, the formula of Randić index takes the following form.
A close formula of geometric arithmetic index GA of CCC(n) is computed in the following theorem.
Theorem 2.3. Consider the graph of crystal cubic carbon CCC(n), for n > 2, then its geometric arithmetic index is equal to
Proof. Let G ∼ = CCC(n) be a graph of crystal cubic carbon. The above result can be proved by using Table 3 in the following computation. The geometric arithmetic index is computed as below:
Theorem 2.4. Consider the graph of crystal cubic carbon CCC(n) with n > 2, then its first and second Zagreb index is equal to Table 4 : Edge partition of CCC(n) based on degree sum of end vertices of each edge.
A close formula of fourth version of atom bond connectivity index ABC 4 of CCC(n) is computed in the following theorem.
Theorem 2.5. Consider the graph of crystal cubic carbon CCC(n) with n > 2, then its fourth atom bond connectivity index is equal to 
D r a f t
Proof. Let G ∼ = CCC(n) be a graph of crystal cubic carbon. The above result can be proved by using Table 4 in the following computation. The fourth atom bond connectivity index is computed as below:
The fifth version of geometric arithmetic index GA 5 of CCC(n) is computed in the following theorem.
Theorem 2.6. Consider the graph of crystal cubic carbon CCC(n) with n > 2, then its fifth geometric arithmetic index is equal to Proof. Let G ∼ = CCC(n) be a graph of crystal cubic carbon. The above result can be proved by using Table 4 in the following computation. The fifth geometric arithmetic index is computed as below:
After an easy calculation, we get The graphical representation of topological indices of carbon graphite CG(m, n) t-levels is depicted for certain values of (m, n) and fixing value of t = 10. By increasing the value of t the value of indices increases. The comparison of indices as computed above mainly first and second Zagreb index, atom bond connectivity ABC index, geometric arithmetic GA index, fourth atom bond connectivity ABC 4 index, fifth geometric arithmetic GA 5 index and general Randić index for α = {1, −1, The graphical representation of topological indices of crystal structure cubic carbon CCC(n) is depicted in Fig. 7-8 , for certain values of (n). By increasing the value of n, indices of graph increases and shows different behavior.
Conclusion and general remarks
We have studied and computed additive degree based topological indices mainly first and second Zagreb index, atom bond connectivity ABC index, geometric arithmetic GA index, fourth atom bond connectivity ABC 4 index, fifth geometric arithmetic GA 5 index and general Randić index of carbon graphite CG(m, n) t-levels and crystal structure cubic carbon CCC(n) chemical graphs. Also, close results of additive topological indices for CG(m, n) and CCC(n) are computed.
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